Pseudomonas aeruginosa in the presence of NAC (Table 1) . Similarly, the presence of NAC led to significant increase in MICs of aminoglycosides like streptomycin, kanamycin, and spectinomycin against all the bacterial strains tested. These observations suggest that presence of NAC gives protection against wide variety of the aminoglycoside and fluroquinolone antibiotics. Along the lines of aminoglycosides and fluoroquinolones, NAC provided substantial protection against erythromycin as well, for all of the strains. However NAC did not alter the MICs of chloramphenicol and tetracycline for any bacterial strain, suggesting that the action of these antibiotics is not affected by the presence of NAC. The presence of NAC did not alter the MIC of penicillin against K. aerogenes or any of the E. coli strains, although it led to a reduction in MIC of penicillin against P. aeruginosa. In addition, NAC reduced the MIC of ampicillin for all of the strains except that of K. aerogenes. Overall, we could see a more profound augmentation of ampicillin activity in comparison to penicillin by NAC for most of the strains.
We therefore conclude that presence of NAC can either reduce the antibacterial activity of aminoglycosides, fluoroquinolones, and erythromycin or enhance the efficacy of ␤-lactams against several bacterial strains. Besides, the presence of NAC can be detrimental for bacteria like K. pneumoniae. Our present study therefore demonstrates that NAC is an important modulator of antibiotic activity. Although specific mechanisms of antibiotic susceptibility modulation are not yet clear, these findings along with our earlier data (3, 4) suggest that thiols are an important determinant of antibiotic activity against bacteria. This proposition is additionally supported by an earlier independent report in which L-cysteine was shown to be involved in alteration of antibiotic activity against Clostridium (6). Our results further suggest that administration of aerosolized NAC as a mucolytic agent during antibiotic therapy of the respiratory tract infection could modulate the outcome of the therapeutic process, depending on the target bacterial pathogen and antibiotic being used for the therapy. There- fore, further clinical studies are required to establish the clear-cut relationship between aerosolized NAC and the antibiotics being used for therapeutic purposes against diverse bacterial pathogens.
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